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1020030031726 <£t\: 2003/9/17 

7] 3.71 ofl -g-#*Hr ^-fRls* #^*Rr *U S^^SSq-, #7l 

*fll 2^1^Ej #^£l^r ^^Jl^ ^-g; ^Ji^S °l^f-<H*l 

S^-E-l «Mo^ #«SH1 -§-#*H f^tAS^I faAlif ^*Rr €^^7l B 

-f-Tll^ O.S 7># ^o] ^o]^ ^ ^^oflA^ 2,3.71 JL## 7fl<d^ ^ SZ^-H, ^^7) 

£ 3 

POWER AMPLIFIER, FET, COMPLEMENTARY ELEMENT, SOURCE FOLLOWER 
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1020030031726 #^ <^*}: 2003/9/17 

^3 7>^tt ^ZL^sj- ^ ^^-71 {FULLY INTEGRATED RADIO FREQUENCY POWER 

AMPLIFIER WITH VARIABLE BIAS CONTROL} 

£ 2^ #Hfl 7l#ofl 451- RF 37]f 3#*Hr ^^^7l^) 3)5.5=. 

£ 3£r <Q ^Al^ofl ^ 7>^t!r ^^7]^ S)S£. 
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1020030031726 #^ 2003/9/17 

(Radio Frequency: RF) ^1JL» ^ ^«fl ^ ^ihS: ^SW. Si^#-^7l 

^ ^ti^H A]-^-£)7l nfl-g-of| ^ 7>^t!: ^}Jl^ v+Bl-ifl^- Al^^ol ^*>^ , RF^l 

JL» 3.71] ^7>}7] $m ^ ^3-f>}7\] £] ^ JL-k°] §-^7> ^cf. « 

Si € 51-71 RF 5)5.^-^ 50 %7>^ ^f^M 7> iS.Br>7fl S\ O] , ^^S. 7 }o^ 

S-ikSr *m?) ^* ^Jl^V ^4. 

^^#^71^ rf #^AlJro] H7] - -^AlTl^ofl trfe)- s ^Tfl S\B.S., 

^I*Rr *^<>1 ^^1^0.3. ^ #^17171^ J^^^t^ ^>-§-5]^ ^-?"7> 

^JLJELS, 7^^S] RF^lJi^Ho} ^^7} 3] S.^^ ^-^7)^ A>-§-X| #0)} 

€■ ^l^lcf. 4^ ±.% *^l7l7l^ ^^§- 7fl*}f-<Hl #^-5f7HH 

£ 14 £ 2^1 ^vfl^cf. 
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1020030031726 2003/9/17 
£ 1-& #Efl 7l#<Hl ^ <y^#<HH RF 3711- 3#*H ^^71 H^l^S] 

^ V 7l £ 1# ^-2:*>^, A]Jr Vin-^ 7-l%V(14)0. S X^Slrr "y^^i R S # 7> 

*]tt <^ 4i^(12Hl ^Sfl RF *m ^7l(10)ofl °17}S\*1, ^7} ^(12)~ DC(Direct 

Current) 7fl sfl a] e] (16)<H1 ^^^tf. #7] ffl sfl a] e|( 16 ) ^ ^1^^(18)^ ^ S^fi 

*l>iiH(32)S] «9^^ ^^tr4. ^ol o_c( 20 )^ # 7 l 7fl jzfl a] (16)^ 

^ ^^S]^ ^ (holding capacitor)(22)^ ^ 

^ <fe.E.l 7|-^14. 

A o V 7l 7fl^AlEK22)^ ^ Aj- 7 ] Cfol^c (20)s ^ Aj- 7 ] ^ 

^1(22)^ ^§-2] ^ ^#7l (negative peak detector) (23)1- ^^4. #7] £fol^JE.(20)^l 

-7fl^<HH Cfl^^ Aj-7] |^ 7fl2flAlEK22)^ Aj-7] cfc»l^(22)^ A> 

°HH 7Ma1eK22)<H) 2)n -fM^cf. ^7) i^JEL 24^°! ^ ^i 7l(26) 

^ ^i(27)S}- 7-]*J-(28)5if ?1]5iflAlEi(30)S. ^Aj£)i=. ^^^4 ^71(31)5. ^]^- 

Aj-7] B^^l^Ei (32)^1 JEL31<y ^^Rf S£ 7HK36H £)*fl #^ ^O-S. ^^^r4. 
^^^(38)^ RF 2LEL£.*\ oi^EK40)Sf 7fl^^lEi(42)^ #^ ^^^i nfl^l 

H« <8^*M, ?fl3flAlEK44)^ DC 7fl3flA]E^Ai ^<^t}. 

°l A oHlAi Ai^^ Aj.7) ^^^71 (10H1 >H RF <^^£] 3711- 3#<5Kr ^>7l ^#7l 
(23)^ a o v 7 ] ;^-3.7j(10)^ og^cjofl ^^^>J7 o!cf. Aj-71 cfol^=(20)^ <$^ RFAJS* 
3ff- AlJ:^ i£ -g;*]-^ , <# 7 ) #^7l(26)^ Aj-71 ±^(27)S.^-B] o] 
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1020030031726 #^ ^7}: 2003/9/17 

^1^(32)^ 4°l^i ^*b4. ^V 7 l*v ^^^ 7 ](io)^ ^ o. 7] ^^ 

$14. 

<17> £ 2^- ^2fl 7l#ofl rrf^ #^i=H]*l RF H7]l- 3#*Hr ^^^#71^) 

<18> # 7 ] £ 2# , ^^^7)(50)^ afll #^^f(52)4 2fl2 #3^HjL(54)i4 

^l^lB^'a- ^HJf(56)4 ^^U 1 5)3.(58)^ f*#nfl^ ^(Intermediate matching 
circuit) (60)4 #^*fl^>l S]S.(62)5. ol^o^xi^. ^7)^3: ^^7l(50HH RF *i^4 3.7} 
1- 3#*Rr A oM 7flc>lH^i 0 d- *)H-?-(56)Tr ^-71 ^^71(50)4 #^^1 ^^l^Jl $14. 

<!9> ^-7) 7HolH#<y- ^H^-(56)fe #3*1^ ^#S]S.(64)sf ^^afl 3s.(66)# ^*r4. 

A o V 7l 2)^- a] j-i=. -5V^ ^4 27fl^ x^-i- R3.R4S. o]^^ Aj-7] ^oj-^-ial] s]^. 

(66H ^*fl ^^#^71 H^^r^EiS. <^£]7H1 ^oj-^o.^ * ^.7) ^ 2 ;*} 

^^-^-(54)5. 4*1 *fl^4. 

<20> ^"71 *V ^^^#7l(50)S] g-;^ ^^S-7}o] #^AlJl7l- £|tr 

^^Hr ^°14. ^, #71 #3 ^^5l^(62)^ 71^1 ^Jro} ^«. 7 } ^Kl0ad)7> a}^ # 
71 TflolE^o}- ^H«-(56)^. HBl-7^ul-7l-7fl S\ o] Aljro) ^^o] ^ ^ £) ^ ( o] ^ olSfl ^^SL 
7l(50)Sl Slcfl^^ol ^SfjEL JL^-Ol tgol^ 7>^ol £E*V 4^ 7 }7]1 Cfoj^c 
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1020030031726 #^ <^7}: 2003/9/17 

*H-*fl°> «J-5.3. ^^7)$\ 3.7\7\ T^M, l£2l 5>]^^i^* A>-g-^>^o> ^cf^ ^^^o] 
SIS'}. 



A>-g-^ ^Jl^Bj- ^^^71 

<22> m}-^, ^i(complementary) :£*r» <>l-8-^b #S<H(source follower)* ^-g-^> 

<23> ^^^5}-7f 7>^tb * 7i7>^ jL^flAj ^^S.y]^ afl^tf. 

<24> M^Sj ^AHl^ ^J7^ir}-(RF) ^E^S^H &<H>H, 

<25> ^JL^S\- V%<*91 <$m±3L3) 3.7) ^ ^^}JL, ^ H^M^H SAj^. o]-g-^ 

<26> ^-71 *H 1 Hj-olo^ i^SS^ #3 3 IT ^^-Al^o) ^oj-o. AVt^;^ o] £. 

^12 «H°1^ ^S|3.2}-, 
<27> 2]*fl ^^JI, 4V7I SJ^^lSl* ^7l 7^12 BH^i S^S]5L^^-Ei 
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1020030031726 #^ <^7>: 2003/9/17 

^ iL^ll- f^l^TlI *m ^ ^°fl^ =L #4*1 ^J^f 3 

*>, £-§-7f°} ^5- ^ ^rsfl tcfs^- ^s}^ ^ oicf. ^JELsL ZL $9)^ 



^-71 £ 3* , ^^^^71(100)^ FEKField Effect Transistor)^ A, 

AB #^7l H^7.]^Ei(l50)Sl- s]S(110)^ 2)5.(120)^11, ^7>^ 

iLS. ^^^^ 37H1 4^ aH^^ ^cj-o. 2-^^ ^ ! ^ ^ 2 ti >ol^i s|S(130 ,140) 
3- ^"71 <^ ^ 2lS*( 110, 120)£- -§-§-^3Hr\ °1^-, ^>-g-£]^ ^71 

^Jl^s)-(Radio Frequency: RF) rfl^^ ^^^1^^ Ll^r 7fl 3ifl ^1 C2S. c]^o]^\ 

^"71 2}5(110)5 <^^. ^^Ei Ll^f 7fl 3Xfl ^1 Er| C2^r <#7] oJjj| cd A f 

^71 H^1^£U150)£} <^ 0 d^^^^l ^H^tt <g ^ oj-sm^-l- ^ XI Cf. AV 7 ) 

°^ ^jl^ ci-ir ^-n >$m ^1 s^sis(i30)s. ^^-^4. #7] *m *h 
s^^5.(i30)^ <a^^^ ^-71 <a^Ai^ 371-& #71 37H 4^ 

#7> SE^r ^l^Jit <«-S*rfe RF ^#7l^ -g-^-tr^. 
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1020030031726 ^ <3J7>> : 2003/9/17 

#7l A]l *\°]°\^ S^s] 5.(130)^ «H«H^ 7] ^ Ri, R2^- ^ff- H^^liEi Tl, ZL 
s]Jl ^ R34 C5S ^^rf. tiH^^ ri^ ^^oj. Vdd011 ^s]^ 

^ H^l^i Tl^ TllojEofl o|^S]^ Ej-^^- 7M^, U>ol^^ ^tg- R2^ ^ H^^i 

^l°)S^r ^^M, ^ R3^ ^ T1S] £i s11 oHl 

Tl-S- 33 7>^*V ^7 r <?l ^€4. 
•#71 *fl2 S^S)^(140)^ #71 7\]l v}o]o]^ ^ $\ 3.(130) °\]*] *]ff- 

^^^71^1 Jr-g-^ ^^s}. ^- - ol^ «H<H^ ^d°^S -7l 

2^§Hr ^freflt ^«:7l(DC level shifter)^ -^^^cf. ^-y] ^l]2 v}o]o]^ S^s|^(140) 
^ ±±l W3-°]3-*] -S-^fe PMOSCPositive Metal Oxide Semiconductor) FET T24 *)<y- ^-ufl 
# ^tb R6, R721- ^^71^ -g-^Hr «*lBl C6SL3. o)^o]x]v}., 

H^l^E} T221 TllolHS^ <$7) A}1 wH<H^ 2:^5)5.(130)^1 7.^ R34 7flit|]AlE-l C5 
^ A>ol5.«. E ^ #7l *fll Hl-ol^^ ^sj^(l30HH ^£ 2]=- a]^ 7 > ^l^^q-. SEtr B€ 
*l^Ei T2S1 Tllols^ <^^ol %x]5\o\ ^ R4^1 E^ofl o^^tf. H^M^I T2fe tif 

°Hi R51- ±ii V DD * A]^o} ^-eflo]^ ^m^. b^S^I 

- E i T2^1 ^^^A-1 #^£l^ ^%>!r R6, R7<Hl ±% \3]-&g_ ^-y) W- H fl 

£ C6°ll <^*fl ^ rf ^e)a]71^ 7-1^- R8* #«fl ^ 

#7l H^fl^l^iEi (150)^1 TflolHS. <?l7f£lol > W>olc>|i ^oj-^ ^1^^. 
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1020030031726 2003/9/17 
<35> <$7] ^7) ^1^(150)^- V DD °fl 4\f% ^^^ZL R8^r -f^ a}°Hi 

3*1 ^"71 V DD ^ #71 #^-71 B^^l^Bl(150)^ A>olofl o^S}^ o]d^ L2 - 

RF ^3.(Choke)^i #7l ^7} (150H1 £]6fl 7fl sfl X\ z\ ^ 

C3,C4^- L3SLS. #71 S]S.(120)<H1 £)*fl #^ 

<36> a o V 7 ] 5= 30} ^-g- ^l^j ^<5}ig, <^ cf^ IN o. S o] 7 |.^ Rp oj^Al Jri- Jfr 7 ) 

3 3 3^ ^S(llO)^. ^1^^ th€, H °^-^7> ^4*13 Cl-i- 7^ *fll W> 

sj 5.(130)5. ^l^^cf. #7l ^ift Rl, R2ofl s]sfl a>oi^^s] B 

31*1 ^ Tl^l t"l*}^ S^ofl o}^ ( ^V 7 j oj^Al^o) a7 )^ ^ T£jr}.^ 2]h Al^^ ^ 
^ ^-ff- 2=^*1^ Tl^l 7^*j- R33f ^fl^AlEi C5S. *1^#3r ^^cfl ^ 

<37> ^- 7 i ^Ei^ aj^xj^-w ^. 7l og^Ai^o] S7lo11 ^ 0.2-0.3V A}ol^ ^o. 

7M71 nfl^-o]i ^s. 7 ] H^^liE^ tiVoi^^s. j*^^. nq-ej-Ai pmos f-^1 
(complementary) ^i7># o]-g-^- e^^^b^ T2 § a>-§-^><^ #7] ^-ff-Al^o) ^<y- 

1^^-2-5. 4=1 =B-^ A] 71 711 £|HH*1 71 ^5L3± ^7] #i^7>^ W>c>H 

— ^ V DD ^- #71 ±^ E^^l^Ei T2S1 -fc^ Al-olofl 0^5} R5 ^- ol-g-^- 

<38> ^V 7 1 ^-fKlJiSl 7-l%VS- R 6>R7 ^ ^^^;Ull7Hl o^^fl 3)^^0.5. 

^71 Hqfl^l^E-1 (I50)o11 tif°H^ s ^#€4. C6^ 7^^# R6.R751 *H 

Ofl^ ^5 9i^S]Ol *1°3-S-*r €BlS^ ^^V^ A 0 V 7 ) HHoli Al^ofl £ ^ 
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1020030031726 #3 2003/9/17 

^S\r Q^*) ^1^^. ^ R8^r ^7} SlE^M U>o]o^ ^M. 7 ) H^1^E| 

(150)3] TflolH^l ^^>^^i ^^4. ^^Aj^rf. 

3? °J^Ei L2» ^-sfl V DD # ^]]9l^r 7H^ FET5 ^3*1 , #7l 

^- ^S(110)# ^-*fl ^^ISl- ^o V 7l 5]5(120)5 ^"71 

2)5(120)^ ^71 ^-3-71 H€^]^(150)^ H^-fr 7}*)^ 7fl3}lAl 

Ei C3^, 4 V 7l C3^ Bf^ofl <g^^ j].^ Hf^-g- 7^1^ 7fl2flAlBl C4 

^-71 7T]3flA]Ei C3^ E^-cj- #^^r RF OUT ^H°ll ^e^ L3A5 o^o^o) , 

A. 

#71 £ 41- ^*>^, ^^^^71(200)^ FET5 A, AB iE^r H€ 

*]^Ei(250)2}- 5)5(210)2}- 3)5(220)2}- ^ ^2 wM^i S^s^S 

(230,240)5. o^o^cf. o]s.^. ^- 7 ] £ 3 j2f ul^}^, #7) ^ 2 w>o]o^ 2:^2] 5(240)^ 

PM0S f-S] ^4l7l-# ol-g-*V 4^ E^*]^ T2# 0]-g-§>0^ ^s.Ajjr.g. ^ ^ 

-£-§- ^7l (Operation Amplifier: OP-AMP) 0P# <>l-g-^H #7] ^^ROJl^I #7l ^s. 

7l B3H^Ei(250H] wfo]^^ *I<ir°.5 ^tVcf. 

RF <y^J^r 91^ L4fif 7fl3flAlEl C85 o]^.o]^\ ^7} <y^^^- S)jiL(210)5 

^r. <y^Ei L45f ^sflAiB] C8£- ^-7] ^^i^ ^^i- ^71 m^i^Ei (250)21 

#7] afli wVojo^^ 2:^ 2] 5(230)5 ^l^t}. #7] >fll wl-olol^ 2:^^5(230)^ 
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1020030031726 #^ <y*>: 2003/9/17 

A oM ^^IJL^ 3.711- $^f>\5L, ^>7l H7M1 t^5} ^7> 3E*r #^}^r 2)^J if 

^*Rr RF ^#7l^ -S-^t)-. 

^7} afll H>o)oli 2:^5)5.(230)^ a>o}ol^ ^ig-s. R9> R10 o2)- ^ B^M^Ei T3, ZL 
5l^L ^ Rll^ 7fl*i)X|E-] C11S. ^^nf. aHojA ^ R9 ^ ^^oj- v DD ofl ^sqfe- 

4 ^-n- B^l^E] T3^ TllolH^l ^^5]^ EH^-§- 7V*H, y}ol^^ 7^ R10-& ^ B3l*l 

^ T3^1 7flolH<Hl ^s]^ Bf^# 7}^. ^ B^I^e} T3^ 

°11 E^£r «^lEi Cl^ ^ojl o^^tf. 7fl 541^1 El Cll^ ^^1^4. ^^f- 

H^fl^liE^ T3£- ^3 7^*> ^l-o] FETS. ^F^th 

<#7] A)2 wM^i s] 5(240)^ #7} *U hHo]a 2:^;2l3(230HH ^^sj ^ 

^ 3^3111 £3:71 3.*! ^.^cj-. ^71 *||2 w>ol^^ 2:333.(240)^- PMOS FET3. ^ 
£ #JL^ H^Ul^E} T4Sf ^<y- S-tifl^ x^J-s. R14 R15 ^ o__g. 0ps >j_ ^ 

*«fl* ^tt ^J-t R16.172]- *i<3*4 ^ 5^-71 ^*)-*Rr 7fls)lAlEi C123. ol^^^cf. 

B^^l^Ei T4^ ^JMBSfe ^"71 *Hl Wfoj^i 2^33.(230)^ RH3). 7fl2flAlEi 

Cll^ Afols^E^ ^7l xfll aHo^ 2^33.(230HH 3] 3.A]Jr 7 |. afl^tK 5E*V H 

t^l^El T421 TflolH^ U^H ^^1S)«H R12^ eHHI ^^^cf. H^l^E) T4^ 

«H<H^ R13^- -f-afl iiS. V DD « *fl^^> ^eflo]-^ ^^mcf. 

R14, R15^ ^1^-^^^- ^Jl, ^^<y- V DD » ^ til#S. ^-tifl 

*H R16* *Sfl ^--g- #^7l OP^l °J ^ ^7>5 7}&#<#°_£.*\ ^-g- ^ 
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1020030031726 #^ 2003/9/17 

S.7I OP^I ^ #7Rr n^*}*) C12» -f-sfl ^^V Riy^- ^-71 o-j^ OP^I # 

^* #(-) ^^^>S ?fl^-Al?Ji4. 

-£-§- #^7l OP^r H^1^e| T4S^-E^ a^o] ^oj-o. 7l^^<y-4 aliil^ji, n 

tiliS^^l- M-E^ifl^ ^Aljr^ £-g- OP^I ^^^V^^-Ei /iff R162f R17^1 ^ 

*fl 4^1^. ^-afl^ ^ ^(250)21 «H°1i 2^ Aji^ #7) 

*1 ^3(250)3 TlM^S. o]7>£]<H, 4°Hi ^l^W. 

#^7| H^l^B|(250)fe V DD °ll 2|*fl ^^>JL ^ R18* *«fl hM*H^ 

#7] tt&Q V DD ^- ^-71 <§^7l H^l^El (250)31 ^}°H ^^5)^ «y^Ei L5^ 

RF ias^i #71 ^s-71 H^l^El(250)ofl ^*fl ^llfe «*1EH- C9.C10 

s}- $1^3 ol-f-o^if. #7l 3S(220H1 s}«fl nfl^gs]^ ^ <$s\x£^ 7 \*} 

#7l #=1 ^*J- 5)^(220)^ ^-71 H^fl^l^E-1 (250)2) = efl*]<>ll <g^^ 7 |. 

*1tt 7flsflAlB] C3*|- ( 7fl3flA]E-1 C3^ EH=^ <^^o. ^ ^ i=- 

7fl3fl^)E^ C42)r, #7} 7fl^AlEi C351 Ej-^aj- RF OUT AHoll Oc|;g^ 0]^ L3°-5. °] -f- 

£ 4Sf ^-o] ^sq^r Si^^Mfe -g-g- ^71 0P« Af^-f o a ^| «H<H^ ^oj- 

-g- ^^71 OPfe- ^71-21 i2l-*f*M^T A>-g-^l ^rjl, RU, R15^ 2)^ £-afl^ 
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1020030031726 



M Q*}: 2003/9/17 



^^^71^ ^-f H^^liE^ TflolH^l <y^s]^ tiH^ ^<y-ol ojs^^oj 37l 

S)^ ^cfl^ ^ ufl<2]- ^-o. s ^^ 7> q o] ^ ^71^ ^-g- 

oIzl ^7]S] ^ jL-i:(PAE : Power Added Efficiency)* 7fl^ ^ &7fl ^cf. 

£ 6£- 7>^ tij-o]^^ 3)^7} 71^ ^^^#7lS] og^^^^ n}-^- J^-g- M-E^u£ 

M-E}^ ^Jojcf. £Al*V hH ^JUg, ^t^lHH^ s^-s-o. j= £ ^dl^ 7^ ^ 
*>7ll M-Bf^cf. ZL&IM- iLt} ^ <^#^<y -3dBm^£Bl T^eHH, ^ ^6\] 4s. 

^71^ ^L-g-ol 7]^ ^i^^^7)ofl W]s><^ 4.16%°!]*) 6.5%^. 7^ 60% 7fl^£|^t4. ^ 



32-15 



1020030031726 2003/9/17 

^oflA^ ^(HM-^l ifl«*IM or^ 7>^1 ^^ol 7H?^8r f^olcf. n^ES. 

U^Hfe ^*HH ^-^^1 &JL°1, 3^#S|ir o>u)e]- o] Ji-t*)^ 

51 $-§-^ ^J^ofl ^Sfl^o) 



^1^^7l H^^l^B^ HHojAl ol^Al^o) S7]o11 ^ 7]^^ ^tfl 
MOSFET^ B^^l^Eil- A>-g-*V ^3 ^#711- o}^}<^ ^^5j. 7 > 7}^-^. 5E«V 
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